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(54) OPERATION METHOD OF FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system that does not 
cause response delay and can eliminate a trouble due to produced water in 
a fuel cell. 

SOLUTION: This fuel cell system 1 controls at least one of the parameters 
of a fluid passing through the fuel cell system 1 according to the requesting 
output to a fuel cell 1 0. The fuel cell system 1 controls at least one of the 
parameters taking the influence of produced water in the fuel cell 10 into 
account. Because the parameters are controlled according to the 
requesting output to the fuel cell, there is no response delay. No existence 
of response delay is effective, in particular, for the control of a modifying 
device having low responsiveness. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An operating method of a fuel cell system characterized by controlling at least one of said the parameters in 
consideration of effect of generation water in said fuel cell in an operating method of a fuel cell system which controls 
at least one of parameters of a fluid which passes a fuel cell system according to a demand output to a fuel cell. 
[Claim 2] An operating method of a fuel cell system according to claim 1 which controls a water vapor content in fuel 
gas supplied to said fuel cell as said parameter. 

[Claim 3] An operating method of a fuel cell system according to claim 1 which controls a pressure of oxygen supplied 
to said fuel cell as said parameter. 

[Claim 4] Said fuel cell system is an operating method of a fuel cell system according to claim 1 which has an auxiliary 
cell. 

[Claim 5] Said fuel cell system is the operating method of a fuel cell system containing a refining machine using steam 
reforming and partial oxidation refining according to claim 1 . 

[Claim 6] An operating method of a fuel cell system according to claim 5 which controls a ratio of steam reforming and 
partial oxidation refining according to a demand output to said fuel cell. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the operating method of the fuel cell system 

containing a fuel cell. 

[0002] 

[Description of the Prior Art] The fuel cell is known as equipment which generally transforms into electrical energy the 
energy which the fuel has. The fuel cell has the electrode of the couple usually arranged so that an electrolyte may be 
inserted. Electrochemical reaction occurs by contacting the reactant gas (fuel gas) of hydrogen on the front face of one 
electrode among the electrodes of a couple, and contacting the air which contains oxygen on the front face of the 
electrode of another side among the electrodes of a couple. A fuel cell takes out electrical energy from inter-electrode 
using this electrochemical reaction. 

[0003] JP,7-75214,A sets up the aim output of a fuel cell, and is indicating supplying fuel gas and oxygen to a fuel cell 
so that the output may be attained. 

[0004] JP,9-7618,A is indicating controlling the material gas amount of supply and the charge quantity of heat to a 

refining machine of a fuel cell according to fuel cell operating conditions (average output). 

[0005] JP,7-226224,A is indicating controlling the water vapor content of reformed gas according to fuel cell 

operational status (output voltage and impedance). 

[0006] 

[Problem(s) to be Solved by the Invention] However, in a fuel cell system given in JP,7-75214,A, the effect of the 
generation water in a fuel cell is not taken into consideration. For this reason, there was a trouble that control in 
consideration of the effect of the generation water in a fuel cell could not be performed. Moreover, in a fuel cell system 
given in JP,9-7618,A and JP,7-226224,A, since it was control based on the past output, there was a trouble that response 
delay arose. 

[0007] This invention aims at offering the fuel cell system which it is made in order to solve the above-mentioned 
trouble, and there is no response delay, and can abolish the nonconformity by the generation water in a fuel cell. 
[0008] 

[Means for Solving the Problem] It is characterized by an operating method of a fuel cell system of this invention 
controlling at least one of said the parameters in consideration of effect of generation water in said fuel cell in an 
operating method of a fuel cell system which controls at least one of parameters of a fluid which passes a fuel cell 
system according to a demand output to a fuel cell, and, thereby, the above-mentioned object is attained. 
[0009] A water vapor content in fuel gas supplied to said fuel cell as said parameter may be controlled. 
[001 0] A pressure of oxygen supplied to said fuel cell as said parameter may be controlled. 
[001 1] Said fuel cell system may have an auxiliary cell. 

[0012] Said fuel cell system may contain a refining machine using steam reforming and partial oxidation refining. 
[0013] According to a demand output to said fuel cell, a ratio of steam reforming and partial oxidation refining may be 
controlled. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 
[0015] (Gestalt 1 of operation) D rawing 1 shows the configuration of the fuel cell system 1 of the gestalt 1 of operation 
of this invention. The fuel cell system 1 is equipped with the polymer electrolyte fuel cell (it is hereafter called PEFC 
for short) 10. 

[0016] The air which is oxygen content gas is supplied to PEFC 10 through the oxygen gas supply line 12, and the 
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hydrogen gas obtained by carrying out steam reforming of the fuel gas through the hydrogen gas supply duct 14 is 
supplied to it. The buffer tank 28 which adjusts the amount of steam mixture in hydrogen gas, and the refining machine 
26 which carries out steam reforming of the fuel gas are formed in the hydrogen gas supply duct 14. As fuel gas, a 
methanol is used, for example. 

[0017] PEFC10 has the structure which pinched the solid-state polyelectrolyte film in an anode plate and cathode. Air is 
supplied to an anode plate and hydrogen gas is supplied to cathode. Consequently, the electrode reaction shown below 
in each of an anode plate and cathode advances. 

cathode (hydrogen pole): 2H2 ->4H++4e-anode plate (oxygen pole): - 4H++4e-+02 ->2H2OPEFC10 supplies 
voltage to DC to DC converter 32 through wiring 16 and 18 with the electromotive force acquired by the above- 
mentioned electrode reaction. 

[0018] DC to DC converter 32 is changed into the voltage of a request of the voltage from PEFC10, and supplies the 
changed voltage to a motor 38 through an inverter 36. Consequently, a motor 38 drives. The battery 34 which supplies 
auxiliary power is connected to the motor 38 between DC to DC converter 32 and the inverter 36. A battery 34 
functions as an auxiliary cell. 

[0019] The refining machine 26 receives supply of fuel gas from a fuel tank 22 by feeding pump 22a, and receives 
supply of water from a water tank 24 by feeding pump 24a. The refining machine 26 advances the refining reaction of 
fuel gas and water at a predetermined temperature. Thereby, hydrogen gas is generated in the condition of having been 
intermingled with the steam. The hydrogen gas generated with the refining vessel 26 is sent to the buffer tank 28. 
[0020] The buffer tank 28 has the function to adjust the temperature of the buffer tank 28 according to the control signal 
from an electronic control 40. For example, the temperature of the buffer tank 28 can be adjusted by adjusting the flow 
rate of the cooling refrigerant of the buffer tank 28. 

[0021] An electronic control 40 receives the demand output to PEFC10 from an inverter 36. An electronic control 40 
determines the moisture content in reformed gas according to the demand output from an inverter 36. Make the decision 
of the moisture content in reformed gas by having the relation between the demand output from an inverter 36, and the 
moisture content in reformed gas in an electronic control 40 in the form of a map. 

[0022] An electronic control 40 adjusts the temperature of the buffer tank 28 so that the moisture content in the 
determined reformed gas may be obtained. The temperature of the buffer tank 28 is adjusted so that the demand output 
to PEFC10 is high, and the moisture content in reformed gas may decrease. It is avoidable that PEFC10 blockades by 
such adjustment and the passage in PEFC10 blockades with the water of condensation at the time of high power. 
[0023] Thus, the parameter (moisture content in reformed gas) of the fluid (reformed gas) which passes the fuel cell 
system 1 is controlled in consideration of the effect of the generation water in PEFC10. Thereby, the nonconformity by 
the generation water in PEFC10 generated by control according to the demand output to PEFC10 can be abolished. 
Consequently, the output of PEFC10 is securable. 

[0024] In addition, you may make it control two or more parameters of the fluid which passes the fuel cell system 1 in 
consideration of the effect of the generation water in PEFC10. For example, you may make it control at least one 
parameter in consideration of the effect of the generation water in PEFC10 among the flow rate of the reformed gas 
supplied to PEFC10, a pressure, temperature, and humidity. 

[0025] In addition, the fuel input (the amount of reformed gas) to PEFC10 is determined based on the average output for 
[ last ] several seconds of PEFC10, the charge condition (SOC) of a battery 34, and an accelerator opening, and you may 
make it determine the moisture content in reformed gas according to the fUel input to PEFC10. The average output for 
[ last ] several seconds of PEFC10 may be inputted into an electronic control 40 from an inverter 36. 
[0026] For example, when an accelerator is able to open rapidly, the value which added the predetermined value alpha 
to the value determined from the average output for [ last ] several seconds of PEFC10 is determined as a fuel input. The 
predetermined value alpha is determined according to the variation rate of an accelerator opening. Moreover, when the 
charge condition (SOC) of a battery 34 is lower than the charge condition of criteria, the value which added the 
predetermined value beta to the value determined from the average output for [ last ] several seconds of PEFC10 is 
determined as a fuel input. The predetermined value beta is determined according to the charge condition (SOC) of a 
battery 34. 

[0027] Make the decision of the moisture content in reformed gas by having the relation between the fuel input to 
PEFC10, and the moisture content in reformed gas in an electronic control 40 in the form of a map. 
[0028] (Gestalt 2 of operation) Drawing 2 shows the configuration of the fuel cell system 2 of the gestalt 2 of operation 
of this invention. In drawing 2 , the same reference number is given to the same component as the component shown in 
drawing 1 , and explanation is omitted. 

[0029] The air compressor 52 is connected to the oxygen gas supply line 12. An air compressor 52 supplies the air 
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which is oxygen content gas to PEFC10 through the oxygen gas supply line 12. 

[0030] The **** pressure regulating valve 54 is formed in the air outlet from PEFC10. The **** pressure regulating 
valve 54 is used in order to adjust the pressure of the oxygen supplied to PEFC10. 

[0031] An electronic control 40 receives the demand output to PEFC10 from an inverter 36. An electronic control 40 
determines the pressure of the oxygen supplied to PEFC10 according to the demand output from an inverter 36. Make 
the decision of the pressure of the oxygen supplied to PEFC10 by having the relation between the demand output from 
an inverter 36, and the pressure of the oxygen supplied to PEFC10 in an electronic control 40 in the form of a map. 
[0032] An electronic control 40 controls the opening of the **** pressure regulating valve 54 so that the pressure of the 
oxygen determined as PEFC10 is supplied. 

[0033] The opening of the **** pressure regulating valve 54 is adjusted so that the demand output to PEFC10 is high, 
and the pressure of the oxygen supplied to PEFC10 may become low. By such adjustment, as for PEFC10, PEFC10 will 
be operated with low voltage at the time of high power (at the adult time [ Amount of water / Generation ]). The water 
vapor content of per unit capacity (the number of mols) can be increased by operating PEFC10 with low voltage. 
Moreover, since a gas flow rate goes up by operating PEFC10 with low voltage, the wastewater nature of the water of 
condensation improves. Thereby, it is avoidable that the passage in PEFC10 blockades with the water of condensation. 
[0034] Thus, the parameter (oxygen supply pressure) of the fluid (oxygen) which passes the fuel cell system 2 is 
controlled in consideration of the effect of the generation water in PEFC10. Thereby, the nonconformity by the 
generation water in PEFC10 generated by control according to the demand output to PEFC10 can be abolished. 
Consequently, the output of PEFC10 is securable. 

[0035] In addition, you may make it control two or more parameters of the fluid which passes the fuel cell system 2 in 
consideration of the effect of the generation water in PEFC10. For example, you may make it control at least one 
parameter in consideration of the effect of the generation water in PEFC10 among the flow rate of the oxygen supplied 
to PEFC10, a pressure, temperature, and humidity. 

[0036] Moreover, PEFC10 serves as [ PEFC10 ] low voltage at the time of high power (at the adult time [ A quantity of 
gas flow ]), and at the time of low-power output, since PEFC10 becomes high voltage, PEFC10 can standardize the load 
of an air compressor 52 (when a quantity of gas flow is smallness). Consequently, the overall efficiency of an air 
compressor 52 improves. 

[0037] In addition, the fuel input (the amount of reformed gas) to PEFC10 is determined based on the average output for 
[ last ] several seconds of PEFC10, the charge condition (SOC) of a battery 34, and an accelerator opening, and you may 
make it determine the pressure of the oxygen supplied to PEFC10 according to the fuel input to PEFC10. The average 
output for [ last ] several seconds of PEFC10 may be inputted into an electronic control 40 from an inverter 36. 
[0038] For example, when an accelerator is able to open rapidly, the value which added the predetermined value alpha 
to the value determined from the average output for [ last ] several seconds of PEFC10 is determined as a fuel input. The 
predetermined value alpha is determined according to the variation rate of an accelerator opening. Moreover, when the 
charge condition (SOC) of a battery 34 is lower than the charge condition of criteria, the value which added the 
predetermined value beta to the value determined from the average output for [ last ] several seconds of PEFC10 is 
determined as a fuel input. The predetermined value beta is determined according to the charge condition (SOC) of a 
battery 34. 

[0039] Make the decision of the pressure of the oxygen supplied to PEFC10 by having the relation between the fuel 
input to PEFC10, and the pressure of the oxygen supplied to PEFC10 in an electronic control 40 in the form of a map. 
[0040] (Gestalt 3 of operation) Drawing 3 shows the configuration of the fuel cell system 3 of the gestalt 3 of operation 
of this invention. In d rawing 3 , the same reference number is given to the same component as the component shown in 
drawing 1 , and explanation is omitted. 

[0041] When the demand output from an inverter 36 declines rapidly, the anode off-gas supplied to a burner 62 through 
a discharge regulator 64 from the anode off-gas buffer tank 66 becomes superfluous. As a result of superfluous anode 
off-gas f s burning with a burner 62, the phenomenon in which the temperature of the refining machine 26 rises rapidly 
may happen. 

[0042] In order that an electronic control 40 may prevent the rapid temperature rise of the refining machine 26, it 
operates as follows. 

[0043] An electronic control 40 receives the demand output to PEFC10 from an inverter 36. When the demand output 
from an inverter 36 declines rapidly, an electronic control 40 adjusts the rate of steam reforming (SR) and partial 
oxidation refining (POX) so that the rate of steam reforming (SR) may increase compared with partial oxidation refining 
(POX). Such adjustment raises the. output of for example, feeding pump 24a, and is attained by reducing the output of an 
air compressor 68. Steam reforming (SR) is endothermic reaction and partial oxidation refining (POX) is exothermic 
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reaction. Therefore, the rapid temperature rise of the refining machine 26 can be prevented by using for steam reforming 
(SR) the heat produced by combustion of superfluous anode off-gas. 

[0044] The rate of steam reforming (SR) and partial oxidation refining (POX) is adjusted by the amount of the fuel, 
water, and air which are supplied to the refining machine 26. The amount of the fuel supplied to the refining machine 26 
is adjusted by the output of feeding pump 22a. The amount of the water supplied to the refining machine 26 is adjusted 
by the output of feeding pump 24a. The amount of the air supplied to the refining machine 26 is adjusted by the output 
of an air compressor 68. Feeding pump 22a, feeding pump 24a, and an air compressor 68 are controlled by the 
electronic control 40. 
[0045] 

[Effect of the Invention] According to the operating method of the fuel cell system of this invention, according to the 
demand output to a fuel cell, at least one of the parameters of the fluid which passes a fuel cell system is controlled. 
Since a parameter is controlled according to the demand output to a fuel cell, there is no response delay. It is effective in 
control of the low refining machine of responsibility especially that there is no response delay. Moreover, according to 
the operating method of the fuel cell system of this invention, in consideration of the effect of the generation water in a 
fuel cell, at least one of the above-mentioned parameters is controlled. Thereby, the nonconformity by the generation 
water in the fuel cell generated by control according to the demand output to a fuel cell can be abolished. Consequently, 
the output of a fuel cell is securable. 

[0046] The water vapor content in the fuel gas supplied to a fuel cell as the above-mentioned parameter may be 
controlled. In this case, it becomes possible to control the output of a fuel cell, controlling directly the effect of the 
generation water in a fuel cell. 

[0047] The pressure of the oxygen supplied to a fuel cell as the above-mentioned parameter may be controlled. In this 
case, the generation water in a fuel cell is eliminated. Thereby, it becomes possible to control the output of a fuel cell, 
without being influenced of the generation water in a fuel cell. 

[0048] Moreover, when a fuel cell system contains the refining machine using steam reforming and partial oxidation 
refining, according to the demand output to a fuel cell, the ratio of steam reforming and partial oxidation refining may 
be controlled. In this case, it is possible to control to the refining machine temperature according to the demand output 
to a fuel cell. 



[Translation done.] 
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[Drawing 2] 
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